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(54) Title of the invention 



Spin Processor 

(57) Abstract 
Objective: 

To offer a cleaning apparatus that adequately manifests the respective merits of liquid phase cleaning and 
gas phase cleaning. 

Constitution: 

A spin processor 10 is equipped with a rotating rotor 2 in a cleaning chamber 1. A cleaning liquid supply 
pipe 16 that sprays cleaning liquid protrudes into the rotor 2, and a cleaning gas supply pipe 18 is 
connected to the cleaning chamber 1. During cleaning, a carrier 9 on which Si wafers W have been 
placed is placed in the rotor 2, and as it is routed by the motor 3, cleaning liquid is sprayed so that liquid 
phase cleaning is carried out. After liquid phase cleaning, HF vapor is then introduced from the cleaning 
gas supply pipe 18 and is conducted into the carrier 9 via the holes 11 in the rotor 2 so that oxide film 
produced due to liquid phase cleaning is cleaned by the gas phase, No drying is performed after removal 
of the oxide film, so that the number of processes is reduced relative to conventional cleaning treatments. 
A cleaning treatment can thus be carried out that provides the merits of both. 

Claims 

Claim 1. A spin processor, characterized by being equipped with a cleaning chamber, a rotor that 
contains the object to be cleaned and can rotate within the aforementioned cleaning chamber, a cleaning 
liquid supply pipe that is connected to the cleaning chamber and supplies liquid cleaning agent to the 
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interior of the aforementioned rotor that rotates, and a cleaning gas supply pipe that is. connected to the 
cleaning chamber and supplies gas cleaning agent to the interior of the r tor. 

Claim 2. The spin processor according to Claim 1, characterized in that the aforementioned cleaning 
liquid supply pipe is equipped with a tip section that protrudes into the center of the rotor, numerous 
spray openings that discharge cleaning liquid into the rotor interior in the form of a mist are formed at 
the aforementioned tip section, and numerous holes are formed in the side walls of the rotor, which 
conduct cleaning gas that has been introduced into the cleaning chamber into the rotor interior. 
Claim 3. The spin processor according to Claim 2, characterized in that exhaust pipes that conduct 
cleaning liquid and cleaning gas from the chamber after cleaning are connected to the aforementioned 
cleaning chamber. 

Detailed description of the invention 
[0001] 

Field of industrial utilization ' 

ine present invention concerns a vicaiuug uoivc ivi wiCoHing n«iw AO v M »w v, VJ ^w * v v ~ — . 

and in particular, concerns a spin processor that is designed so that the cleaning treatment can be 

effectively performed by housing and rotating the object to be cleaned. 

[0002] 

Prior art 

In recent years, the detail of circuit patterns has been increasing in the field of semiconductor electronics, 
and the degree of large-scale integration is trending towards higher densities and higher integration 
levels. In conjunction therewith, raicro-contammation present on wafers has come to have a significant 
effect on product quality and productivity. For this reason, the cleanliness of various processes such as 
ultra-large scale integrated circuit manufacture processes must, of course, be increased, and the degree to 
which the surface of the wafer is maintained in a clean state has become a critical problem. 
Consequently, the wafer cleaning processes are becoming extremely important processes. 
* [0003] 

At present, cleaning of wafers is carried out by liquid-phase cleaning methods (wet cleaning) wherem 
SCI cleaning liquid (ammonia aad hydrogen peroxide aqueous solution) or SC2 cleaning liquid 
(hydrochloric acid and hydrogen peroxide aqueous solution) are used as cleaning agents, and gas-phase 
cleaning methods (dry cleaning) wherein a gas such as HF vapor or UV/O s is used. At present, liquid- 
phase cleaning treatments are primarily used for various reasons, for example, because throughput 
(treatment volume per unit time) is high due to the potential for batch treatments, cleaning of the back 
side of the wafer is also possible, and numerous types of contaminants such as particles and natural oxide 
films can be eliminated with comparative ease. However, this type of wafer cleaning method brings with 
it the problem that contaminants accumulate in the cleaning agent when the liquid cleaning agent is used 
over a long period of time, and re-contaminate wafers by adhering to the surface of wafers arriving from 
previous processes. Although it is desirable, in theory, to always use fresh cleaning liquid or purified 
water, cleaning liquid consumption increases in such cases, which causes an increase in manufacture 
cost. 
[0004] 

By means of [illegible due to missing line at bottom], cleaning can be earned out uniformly at the micro- 
region level, e.g., contact holes, and moreover, the aforementioned type of re-contamination will not 
occur, leading to the advantage that the device can be readily used in combination with equipment such 
as cluster tools. With this type of dry cleaning method, however., there are problems with particle 
removal, which is a critical cleaning objective. 

[0005] . 
Consequently, there are manufacture processes wherein two cleaning treatment processes, wet cleaning 
and dry cleaning, are combined in the wafer manufacture process. By this means, the attempt is made to 
increase cleanliness to as high a level as possible by combining the merits of each method. 
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[0006] 

Problems to be solved by the invention 

However with this type of cleaning method ; there is a strong possibility that new contaminating material 
will adhere to the surface of the wafer in the process whereby the wafer is transported from wet cleaning 
to dry cleaning. In addition, transport of the object to be cleaned in itself requires work durmg the 
cleaning treatment process, and productivity is greatly increased. Moreover, two cleaning apparatuses 
cannot readily be incorporated m cluster tools. 

^present invention has the objective of offenng a cleaning device that makes adequate use of the 
merits of both liquid phase cleaning and gas phase cleaning, without causing problems of this type. 
[0008] 

Means for solving the problems . 
In order to attain the aforementioned objectives, the spin processor of the present invention is 
characterized by being equipped with a cleaning chamber, a rotor that contains the object to be cleaned 
and can rotate within the aforementioned cleaning chamber, a cleaning liquid supply pipe that is 
connected to the cleaning chamber and supplies liquid cleaning agent to the interior of the 
aforementioned rotor that rotates, and a cleaning gas supply pipe that is connected to the cleaning 
chamber and supplies gas cleaning agent to the interior of the rotor. 

rooo9] 

In addition, the cleaning liquid supply pipe of the spin processor is equipped with a tip section that 
protrudes into the center of the rotor, where numerous spray holes that discharge cleaning hquid.mto the 
rotor interior in the form of a mist are formed on the aforementioned tip region. Moreover, numerous 
holes that conduct cleaning gas that has been introduced into the cleaning chamber into the rotor interior 
are formed in the side walls of theiotor. 
[0010] 

feigning liquid supply pipe that supplies liquid cleaning agent and a cleaning gas supply pipe that 
supplies gas cleaning agent arc connected to the cleaning chamber, and because these agents can be 
supplied to the rotor interior, both liquid phase cleaning and gas phase cleaning are possible within a 
single cleaning chamber, so that cleaning can be carried out while manifesting the^ments of both 
methods. In addition, it is possible to rotate the rotor in the cleaning chamber, so that the ap section of 
the cleaning liquid supply pipe that protrudes into the center thereof causes the cleaning liquid to 
completely cover the interior of the rotor, thereby ensuring uniform cleaning. 
[0011] 

The^^processor of the present invention was [illegible due to missing line at bottom], and as an 
application example of the present invention a device is shown exhibiting a batch-format spin processor 
structure wherein Si wafers that are in an orderly arrangement in a carrier are subjected to liquid phase 
and gas phase cleaning in this condition. In the figure, 10 denotes the spin processor body, and W 
denotes each of the Si wafers that are the objects to be cleaned. 

SJL processor 10 is equipped with a cylindrical cleaning chamber 1, with a cylindrical rotor 2 that is 
slightly smaller than the cleaning chamber 1 being installed on the interior of the cleaning chamber The 
rotor 2 is formed so that it can be driven to rotate in the cleaning chamber by a motor 3 that is" installed m 
the floor of the cleaning chamber, with the drive axle 4 of the motor 3 passing through the bottom wall 5 
of the cleaning chamber, and attaching at the center of the rotor base plate 6. 
[0013] 

The rotor 2 is a cvlinder that is assembled from a circular rotoi base plate 6, an annular side plate 7 and a 
rotor ceiling plate 8 that is carried on the side plate. The rotor ceiling plate 8 can be attached or removed 
freely on the rotor body so that it is possible to introduce or remove the earner 9 described below. In 
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addition, numerous passage holes 11 are formed over the entire region of the side plate 7 passing 
between the interior and exterior of the rotor. 

Eg operation of the spin processor, a common square carrier 9 that carriers numerous Si wafers W is 
hoTedu? the mtenor spice of the rotor. The carrier 9 is assembled frorn a mcS h plate, ^ example so 
L it allows flow of cleaning liquid via the earner walls, and as shown in *e figure, mult.pl e cells 11 
are formed that each house a single sheet of wafer W, so that each of the Si wafers W do not contact 
other wafers W in the carrier. 

Ke^in processor 10 constituted in the manner described above according to this working example, a 
bushing 14 that fits into the rotor ceiling plate 8 SO that it can rotate is fixed to the inside of Ae center of 
L cleaning chamber ceiling plate 13. A passage hole 15 is also formed in the bushing 14 and in the 
cleaning chamber ceiling plate 13, thus passing between the cleaning chamber exterior and ^t^enor 
The pipe 16 for supplying cleaning liquid is inserted and fixed therein, and cleanmg liquid is sullied as 

K r rr s — _ _ r .1 cimnlv ™tm» 1 A <1^r.pTi<lK from the busnine 14 

indicated by the arrow J». ine up sccuuii ui ux, um.uu»b w~ ~~ ; - - - 

inside the carrier 9, and cleaning liquid is sprayed onto the Si wavers W m the earner from the numerous 
spray openings 17 that are formed in the pipe periphery. This device is thus referred to as a wet cleanmg 
device. 

^addition, in this working example, a cleanmg gas supply pipe 18 that supplies cleaning gas (for 
example HF vapor) as indicated by the arrow A to the cleaning chamber interior from a gas supply 
source not shown in the figure is connected to the cleaning chamber roof plate 13. This cleaning gas 
supply pipe 18, as shown in the figure, is intentionally connected at the periphery of - the c eaning 
cSmber ceiling plate 13 in such a manner that the cleaning gas that is conducted into the cleanmg 
chamber proceeds smoothly to the interior of the rotor via the aforementioned holes 11 . With respect to 
this cleaning chamber 1. the aforementioned various supply [illegible due to missing line at bottom] and 
an exhaust pipe 19 for exhausting [illegible due to missing line at bottom] liquid, cleaning gas) outside 
the cleaning chamber as indicated by the arrow C and a waste water pipe 20 for removing cleaning liquid 
as shown by the arrow D are each connected in the lower part of the cleaning chamber. 

NexUhe action of the aforementioned spin processor 10 and an example of a cleaning method using mis 
device will be discussed using, as an example, common RCA cleaning comprising , SCI cleanmg 
(ammonia and hydrogen peroxide aqueous solution) and SC2 cleanmg (hydrochloric acid and hydrogen 
peroxide aqueous solution). 

Ftew! 2a shows the wafer cleaning sequence carried out using the spin processor 10 Prior to cleaning, 
the cleaning chamber ceiling plate 13 and the rotor ceiling plate 8 first are removed from the cleaning 
chamber and the carrier body respectively, and then the carrier 9 with the Si wafers W mserted therein is 
placed in the rotor using an appropriate transport means so that each of the wafers is horizontal After 
placing, the cleaning chamber ceiling plate 13 and the rotor ceiling plate 8 are installed on the cleanmg 
chamber body and carrier body respectively. Next, SCI is discharged in the form of a spray inside the 
rotor from the cleaning liquid supply pipe 16 at the center of the cleaning chamber, and simultaneously, 
the rotor 2 is made to rotate by means of the motor 3, thereby spin-cleaning the Si wafers W. 
Subsequently, the cleanmg liquid is supplied to the interior of the rotor via the cleanmg liquid supply 
pipe 16 m the sequence: SCI //arrow// DIW (purified water cleaning used in order to control change in 
hydrogen ion concentration due to SCI) //arrow// SC2 //arrow// DIW. Liquid phase cleaning of the 
wafers is thus carried out in this manner. 

Ud^ completion of liquid phase cleaning, rotation of the rotor 2 is halted after a determinate period of 
time, and the wafers W are dried. Subsequently, the wafers are transitioned to gas phase cleaning using 
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HF vanor The HF vapor is supplied between the cleaning chamber 1 and rotor 2 via a cleaning gas 
suoolv Pipe 18, and is conducted to the rotor interior via holes 11 that have been provided in the rotor 
side wall 7. to order to improve the cleaning uniformity and diffusion of vapor at this tune the rotor 2 is 
rotated By means of gas phase cleaning using HF vapor, the natural oxide films that have formed on the 
wafer due to liquid phase cleaning are removed. Alter gas phase cleaning, the carrier 9 is removed from 
the cleaning chamber 1 unchanged, and is transported to subsequent processes (a drying process is 
unnecessary due to gas phase cleaning). 

Whmthe spin processor 10 of the present invention is used in this manner, both liquid phase cleaning 
and gas phase cleaning can be carried out almost simultaneously in a single vessel, so that the P«ticles 
present on the Si wafers W can be removed by gas phase cleaning and recontamination can be controlled 
by gas phase cleaning. 

Moreover gas phase cleaning carried out using HF vapor does not require a drying process after 
cleaning 'as is well known, and thus includes the drying treatment after DHF (fluoric acid aqueous 
solution cleaning treatment) as shown in Figure 2b. As a result, the treatment time is short relative to 
conventional liquid phase cleaning methods, and productivity can be improved. Of course, in 
comparison to conventional methods in which liquid phase cleaning and gas phase cleaning are earned 
out using separate equipment, because transport is not performed between cleaning operations, 
contamination during this period [illegible due to missing line]. 
r0022] 

In addition, with this spin processor 10, numerous wafers placed in the earner 9 are cleaned at the same 
time, giving high throughput because a "batch-format" cleaning method can be employed, and moreover, 
cleaning of the back surface of the wafer can be carried out simultaneously. 

Another method for using the spin processor 10 involves introducing gas of the cleaning liquid 
component into the cleaning chamber interior through the cleaning gas supp y pipe 18, while introducing 
purified water into the rotor via the cleaning liquid supply pipe 16, thus allowing absorption of the gas 
into the purified water so that clean cleaning liquid can be produced in the rotor. This cleaning liquid is 
immediately used for cleaning the wafers, and thus liquid phase cleaning can be earned out using 
cleaning liquid that is unaffected by the purity of the reagents. 
(0024) 

Moreover, although a batch-format spin processor was used in this working example, the aforementioned 
structure can also be used in a sheet-format spin processor. 
[0025] 

Effect of the invention . ■ . . 

As described above, liquid phase cleaning and gas phase cleaning can be. carried out in the present 
invention in a single cleaning chamber, and thus the cleaning process can be earned out while 
manifesting the merits of each. 

^cleaning process can be shortened relative to conventional methods, and adhesion of contaminants 
during transport can be prevented because no transport occurs between cleaning processes. 

Brief description of the figures 

Figure 1 . Cross-sectional diagram of the spin processor of a working example of the present invention. 
Figure 2. Diagram showing (a) the cleaning process sequence using the spin processor of the present 
invention, and (b) the cleaning process sequence of a conventional method. 
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2 Rotor 

3 Carrier 

10 Spito processor 

1 6 Cleaning liquid supply pipe 

18 Cleaning gas supply pipe 

W Si wafer 



Figure 1 
//insert// 

Figure 2 
//insert// 
(a) 

I ' Liquid phase cleaning 
2 Gas phase cleaning 
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